The rates of synthesis of DNA, RNA and 
INTRODUCTION
Insulin stimulates DNA, RNA and protein synthesis and mitosis in mammary gland expiants in organ culture (Mayne, Barry & Rivera, 1966; Stockdale & Topper, 1966;  Mayne, Forsyth & Barry, 1968;  Turkington, 1968; Mayne & Barry, 1970) and is necessary for the maintenance of the structural integrity of mammary gland tissue under these conditions. The synthesis of milk proteins can also be initiated in explants of mammary gland from virgin or pregnant mice by culturing the expiants in the presence of insulin, cortisol and prolactin (Stockdale & Topper, 1966; Lock- wood, Palmiter, 1969a ).
The precise mechanism by which insulin brings about these effects is unknown. Wool, Stirewalt, Kurihara, Low, Bailey & Oyer (1968) claimed that in muscle, the initial effect of insulin in vitro is to enhance protein synthesis. In experiments with rat mammary gland slices, Mayne et al. (1966) have reported that the percentage stimulation by insulin of leucine incorporation into protein is unaltered when RNA synthesis is inhibited. Suppression of protein synthesis has been reported to lead to reduction in the synthesis of DNA (Turkington, 1968) .
The aim of this investigation was to attempt to elucidate the relationships between DNA, RNA and protein synthesis, after stimulation with insulin, by comparing the effect of the incorporation of radioactive precursors into three major groups of compounds, in mammary gland expiants from pregnant mice in organ culture. Puromycin and cycloheximide have been used in this study as inhibitors of protein synthesis (Yarmolinsky & De la Haba, 1959; Siegel & Sisler, 1963; Ennis & Lu bin, 1964) , actinomycin D to inhibit DNA-directed RNA synthesis (Reich, Franklin, Shatkin & Tatum, 1962) , and mitomycin C to inhibit DNA synthesis (Pricer & Weissbach, 1964 (Trowell, 1959 Counting of radioactivity The acid-insoluble material was hydrolysed in perchloric acid and hydrogen per¬ oxide, dissolved in 5 ml of ethoxy ethanol and 10 ml of toluene containing 0-6% (w/v) PPO, as described by Mahin & Lof berg (1966) Fig. 3 . Rate of protein synthesis in the presence of insulin. The conditions were similar to those described in Fig. 1 The stimulation by insulin of DNA, RNA and protein could be the result of some early event occurring after the addition of insulin. This would imply that insulin must act relatively quickly when the tissue is exposed to this hormone. An experiment was set up with insulin present for only the first 30 min of the incubation, and the rate of DNA, RNA and protein synthesis was measured subsequently by pulsing between 20 and 24 h with the appropriate radioactive precursors. Although maximal incor¬ poration was found to occur between 18 and 22 h, for practical reasons the slightly changed pulse time of 20-24 h was used. Figure 5 shows the results ofthis experiment. Exposure to insulin for 30 min at the beginning of the experiment led to a substantial stimulation in the rate of DNA, RNA and protein synthesis, this being over 60 % of the level found when insulin had been present throughout the incubation.
Insulin could act by enhancing substrate transport. Glucose transport into mam¬ mary gland expiants in culture appears not to be affected by insulin (Moretti & De Orne, 1962 (Stockdale & Topper, 1966) and DNA (Turkington, 1968) . These enhanced rates of incorporation after insulin treatment have been shown to reflect the synthesis of DNA and RNA (Stockdale & Topper, 1966; Lockwood, Voytovich, Stockdale & Topper, 1967; Mayne & Barry, 1967) . There was, however, no obvious temporal relationship between the synthesis of DNA, RNA and protein in mammary gland expiants after insulin stimulation, unlike that which has been reported for uterus after stimulation with oestrogen (Hamilton, 1968) .
Metabolic inhibitors of DNA, RNA and protein synthesis have been much used in the investigation of hormone action on tissues (e.g. Körner, 1965; Wool et al. 1968 (Körner, 1965) . However, it is clear from the results shown in Fig. 4 Körner, 1967 The results of the experiments in which mammary gland expiants were exposed to insulin for the first J h of culture with a subsequent stimulation of DNA, RNA and protein synthesis 18-22 h later, suggest that these processes are governed by some event occurring soon after the addition of insulin. Whether this event is rapid attach¬ ment of insulin to the mammary gland expiants or more specifically to sites of action cannot be determined from our findings.
The uptake of 2-aminoisobutyric acid into mammary gland expiants was not in¬ creased by insulin, neither was the net incorporation of radioactivity from the triti¬ ated leucine. It seems unlikely, therefore, that the stimulation of synthesis by insulin is due to an increase in amino acid transport. Manchester & Young (1961) have re¬ ported that the stimulation of protein synthesis in rat diaphragm muscle by insulin is not associated with increased amino acid transport. Moretti & De Orne (1962) have shown that insulin did not increase glucose uptake into mammary gland expiants until after the first day of culture. In conclusion, therefore, it is unlikely that the stimulation by insulin of DNA, RNA and protein synthesis is due to the increased transport of glucose or amino acids into the cells of mammary gland expiants.
